SMM New England Corporation CleanAir Project No. 13318
Johnston, RI Revision 0, Final Report

Report on Metal Shredder Emissions Testing

APPENDIX D: QA/QC DATA
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SIMS Metal Management
Clean Air Project No: 13318

TE Outlet
USEPA Method 5/29 (FPM/Metals)
QA/QC Results

Run No. 2 4 6%
Date (2017) Sep 15 Sep 18 Sep 20
Start Time (approx.) 12:21 11:14 13:44
Stop Time (approx.) 13:36 12:33 16:33
Total Duration of Test Run (min.) 75 79 109
Net Sampling Time (min.) 60 60 60

Sampling System Calibration Summary

Nozzle ID No: 200-1 220-2 235-1
D, Nozzle Diameter (in): 0.200 0.220 0.235
Probe ID No: 5G-48-5 5G-48-5 5G-48-5
C, Pitot Coefficient: 0.8400 0.8400 0.8400
Meter Box ID. No: 68-Z 68-Z 68-Z
Yy Meter Box Yd - Field Sheet 0.9946 0.9946 0.9946
Meter Box Yd - Database 0.9946 0.9946 0.9946
Meter Box AH@ - Field Sheet 1.7216 1.7216 1.7216
Meter Box AH@ - Database 1.7216 1.7216 1.7216
QA/QC
Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0205 0.0309 0.0359
(b) Allowable Rate from Method (cfm) 0.0200 0.0200 0.0200
Allowable Limit - minimum of a and b (cfm) 0.0200 0.0200 0.0200
Actual Final Leak Rate (cfm) 0.0010 0.0000 0.0020
Alternative Method 5 Post-Test Calibration (EPA ALT-009)
\/AHEVQ Average of Square Root of AH (in. W.C.) 0.8660 1.3047 1.5114
Yqa Alternative Meter Calibration Factor 0.9920 0.9800 0.9708 Average
Variation from full-test Y4 (average < +5%) -0.3% -1.5% -2.4% -1.4%
Mean Isokinetic Sampling Rate Variation
Minimum Allowable (%) 90 90 90
Maximum Allowabie (%) 110 110 110
Yol Actual Variation (%) 101.78 103.45 102.09
Point-by-Point Isokinetic Variation
Number of points <90% 0 0 0
Number of points >110% 0 0 0
Number of points <80% 0 0 0
Number of points >120% 0 0 0
Comments:
Average includes 2 runs. *indicates that the run is not included in the average.
110217 132213
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Prepared by Clean Air Engineering Proprietary Software
S8 ISOKINETIC Version 2006-13f

Copyright © 2006 Clean Air Engineering Inc.



SIMS Metal Management
Clean Air Project No: 13318

TE Outlet
USEPA Method 5/29 (FPM/Metals)
QA/QC Results
Run No. 1 3 5
Date (2017) Sep 15 Sep 18 Sep 20
Start Time (approx.) 09:14 08:38 08:58
Stop Time (approx.) 10:33 09:53 12:20
Total Duration of Test Run (min.) 79 75 202
Net Sampling Time (min.) 60 60 60
Sampling System Calibration Summary
Nozzle ID No: 200-1 220-1 235-1
D, Nozzle Diameter (in): 0.200 0.220 0.235
Probe ID No: 5G-48-5 5G-48-5 5G-48-5
C, Pitot Coefficient: 0.8400 0.8400 0.8400
Meter Box ID. No: 68-Z 68-Z 68-Z
Yq Meter Box Yd - Field Sheet 0.9946 0.9946 0.9946
Meter Box Yd - Database 0.9946 0.9946 0.9946
Meter Box AH@ - Field Sheet 1.7216 1.7216 1.7216
Meter Box AH@ - Database 1.7216 1.7216 1.7216
QA/QC
Final Leak Check
(a) 4% of Sampling Rate (cfm) 0.0230 0.0293 0.0345
(b) Allowable Rate from Method (cfm) 0.0200 0.0200 0.0200
Allowable Limit - minimum of a and b (¢fm) 0.0200 0.0200 0.0200
Actual Final Leak Rate (cfm) 0.0040 0.0050 0.0020
Alternative Method 5 Post-Test Calibration (EPA ALT-009)
VAH,,, Average of Square Root of AH (in. W.C.) 0.9713 1.2383 1.4706
Yqa Alternative Meter Calibration Factor 0.9825 0.9827 0.9846 Average
Variation from full-test Y (average = £5%) -1.2% -1.2% -1.0% -1.1%
Mean Isokinetic Sampling Rate Variation
Minimum Allowable (%) 90 90 90
Maximum Allowable (%) 110 110 110
%l Actual Variation (%) 102.57 103.50 103.38

Point-by-Point Isokinetic Variation
Number of points <90%
Number of points >110%
Number of points <80%
Number of points >120%

O O - O
[l e e i)
o O O -
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Prepared by Clean Air Engineering Proprietary Software
SS ISOKINETIC Version 2008-13f

Copyright © 20086 Clean Air Engineering Inc.



Nozzle Calibration Sheet

Client  Sms  Mete] hA. |ProjectNumber [23(%
Calibratedby » 4,2/ - CaliperlD  (FcAl ~ 1Y
Date «{/,c -4 Unit/Runs  TTE (G xhnust
 Identification | (inches) | (inches) | (inches) | (inches) | (inches)
W5 | 200~ 0.2000 | 0.2aS | 02000 | ©.0005 | 0.200
Us™ | 2c0-2 0. 2000 0. 2000 0. 20 |0.0C00 0,206
lis | 320 - | 0.2105 | 0. 20| 0.22¢0 | 0. 0005| ©.220
a5 | 220 -2 2200 | 8.230S |, 2300 | 0. cooS 0. 220
9ho | 235 -1 0.2355 |0.2345 |0.2350 | 0. 0610|0135
gho| 23S -2, 0250 |0 2345 | 02350 | 0. 000S |6.235
gho| 235 -3 0.2355 |0.2350 | @:2350| 0 05| 0.235

D:, D;, Dy = three nozzle diameter measurements

- ab = maximum ‘difkf‘er‘ence betweén any iwo diameters
AD = 0.004 inches* -
Dae = average of D,, Dy, Ds

* (40 CFR 60, Appendix A, Method 5, Section 10.1)

QAQc/ CleanAir.
CDSG05A-Nozzle xisx, August 2004 D ENGINEERING
Copyright € 2004 Clean Air Enginesring, Inc, ate




Caliper Calibration Sheet

Calibrated by

Ashley Pallone

Calibration Date

November 3, 2016

Expiration Date

November 4, 2017

Caliper ID

68CAL-14

Standard Caliper ID

08061634

Inside Jaw Check

Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)
0.150 0.151 0.001
0.300 0.301 0.001
0.500 0.500 0.000
Outside Jaw Check
Standard Caliper Caliper Deviation
Setting (in) Reading (in) (AD)
0.150 0.151 0.001
0.300 0.301 0.001
0.500 0.501 0.001

AD =

maximum deviation between standard and caliper being calibrated
AD £ 0.001 inch for every reading

£ECAL-14 Calidration_ 110316 xle. Avgust 2004
Copynght © 2004 Claan & Enginesnng, Inc.
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Probe Type:

Sample’ Probe Calibration

M5 with S-Type Pitot

I.D. Number:

5G-48-5

Reference Type: Thermometer Reference .D. No: 68-P9 Pyrometer I.D. No: 68-P14 Units: °F
Point No. Target Temp. | Reference Temp. | Indicated Temp. Temp. Difference % Difference* Within spec?
1 Ambient 75.6 75.4 0.2 0.04% YES
2 200°F-250°F 217.2 208.0 9.2 1.36% YES
* Based on Absolute Temperature (Rankine) %Difference < 1.5
YES

Is pitot assembly in good repair? @ Yes(O No  If no, explain:
"S" Pitot
Dimensions Dimensions Specifications Within Spec?
al= 1 o2= 2 <=10"° YES
Bl= 2 B2= 0 <=5° YES
y= 1 0= 2 None N/A
A= 0.658 None N/A
Dt= 0.250 0.1875"<=Dt<=0.375" YES
Calculations Specifications Within Spec?
A/2=Pa=Pb= 0.329 inches None N/A
Pa/Dt=Pb/Dt= 1.316 inches 1.05<P/Dt<1.5 YES
z=Asiny = 0.011 inches <=0.125" YES
w=AsinB= 0.023 inches <=0.03125" YES
Pitot Cp= 0.84 according to 40 CFR 60 section 10.1
Standard Pitot
Measurement Specification Calculation| Within Spec?
Tube O.D. None
Static Hole I.D. within 10% of (0.1*0.D.)
Tip to Static >=6*0.D.
Static to Bend >=8*0.D.
Pitot Cp=
Calibrated by: Bill Dimitroff Date:  7/19/2017

AR

CDS002D-Pitot_Geo, Feb 2004
Copyright © 2004 Clean Air Engineering Inc.
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Meter Box - Pyrometer Calibration Sheet

Meter Box No: 68-Z Office: Office
Calibrated by: Bill Dimitroff Client: NA
Date: 1/25/17 Job No: NA
Temperature Scale Used: Fahrenheit Type of Calibration: Full-Test
Calibration Pyrometer Reading
Reference for each Channel
Settings (°F)
(°F) 1 2 3 4 5 6 7
Stack Probe Filter Imp Out Aux DGM In |DGM Out

50 49 50 50 51 50 51 50

100 99 101 100 101 100 101 101

150 149 151 150 151 151 151 151

200 199 201 200

250 250 251 251

300 300 301 300

350 350 351 351

400 400 401 401

450 450 451 451

500 500 501 501

550 550 551 551

600 600 601 601

Tolerance = +2°F difference from reference setting.

Calibration Reference Information

Reference Used: DIGIMITE Serial No: T-277617
Calibrated By: Clean Air Knoxville Date Calibrated: 11/29/2016
Calibration Report No: CS81091-112916AF

&

CleanAir

ENGINEERING

CDS005C-Meter Full, April 2004a
Copyright © 2004 Clean Alr Engineering Inc.
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Total SP LLC Welght

Lab & Pharmacy Balances & Scales Sales, Service, Calibration & Repair

Member American Society for Quality {ASQ) Certification
22 Crest Drive Monongahela PA 15063-1081
Phone (724) 825-6872 or email: totalsp22(@gmail.com 13 August 2017
CLEAN AIR ENGINEERING. Certification Date: August, 13, 2017
ATTN: ASHLEY PALLONE Next Cerfification Due: August 30, 2018
110 TECHNOLOGY DR PO# xxxxx-68-65000

PITTSBURGH PA 15275-1004
IllllIIllllllll“nlll|l|llll”HIll“lIlll!l”ll“lllllllll”

CERTIFICATION REPORT

S/N: As Found Appareni Mass  As Left ApuswsntMass Olass o Urcertaty,
Nominal value. vs 8.0 g/lem® vs 8. giam’ Mg. milligrams
1000049755 1000 g 1000.000 1000.020 2.5 5
05-406467-1 1000 g 1000.000 100G GO0 25 5
When stainless: 1-5000 g 1803 glems
Assumed Densities: When tantalum: ] 50 rmg-50C mg 116.6 glcm:
When aluminum: 1-20 mg | 2.7 gicm:
Temperature 26 °C
Conditions: rH 51 %
Atm. Pressure 1014 mbar

This certifies that the weights designated in this report have been compared with the primary standards of TotalSP, LLC. Troemner Box No
4000011832, which have been certified by Henry Troemner, LLC, through Certificate No. 945933 cated 04-MAY-2017 and expires 04-MAY-2018.This
Certification is directly traceable to the National Standards of the National Institute of Standards anz Technology through NIST Test No. 822-275872-11.
Complete traceability documents are on file in the offices of TotalSP, LLC and are available for inspection upon request.

Service, Calibration, Repair & Sales of Balances & Scales from New York to California for Over Forty Years
Thank you for choosing TetalSP!
¢ NIST TRACEABLE WEIGHTS CERTIFICATION ¢ ANTISTATIC PRODUCTS ¢ MEMBER, AMERICAN SOCIE1Y FOR QUALITY
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Scott’

1290 COMBERMERE STREET

Shipped TROY MI 48083

From: Phone: 248-589-2950 Fax: 248-58%9-2134
CERTIFICATHE o F A N ALY SIS

ALA-CYL-ROMBOVILLE, IL (84131) DOCUMENTH : 58898376 ~-001

UNIT A GEN. STOCK PO#: GEN. STOCK

TRANSFER ACCOUNT ITEM #: 693-30AL

27 FORESTWOOD CT
ROMEOVILLE IL 60446
Us

CYLINDER #: AALO071571
FILL PRESSURE: 2000 P3IG

PURE MATERIAL: HYDROGEN
GRADE: ZERO

PURITY: 99.9%9%

IMPURITY
THC

LOT# HYDBULK0O22515

ANALYST :

DATE: 24Feb2015

MAXIMUM
CONCENTRATIONS

0.5 PPM

JEFEF CROTEAU

CASH# 1333-74-0

kol

ACTUAL
CONCENTRATIONS
< 0.5 PPM

TRO01238024




Praxair

5700 South Alameda Street

Los Angeles, CA 90058

Tel: (323) 585-2154 Fax:(714) 542-6689
PGVPID: F22017

DocNumber:

000111990

Customer & Order Information:
PRAXAIR PKG HILLSIDE IL HS

Praxair Order Number: 70299728 Fill Date: 812112017
12000 ROOSEVELT RD Customer P. O. Number: Pars Mumber: - Nt CD2103E-AS
. Lot Nupber: 70086717209
HILLSIDE IL 60162 Customer Reference Number. Crlnder Siyle & Omler: A8 CGA 590
. i Cylinder Pressure & Vilane: 2000 psig 140 cu #
Certified Concentration: ? f" e T Pee “
Expiration Date: 71712025 NIST Traceable
Cylinder Number: CC263665 Ana!y‘ucal Uncertamty:
21.04 Y% CARBON DEOXIDL‘. * O.It:%
20.85 % OXYGEN +0.2%

Balance NITROGEN

Certifcation Information:  Certification Date:  7/7/2017 Term: 96 Months Expiration Date: 717/2025

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R- 12/531 using Procedure G1. Do Not
Use this Standard if Pressure is less than 100 PSIG.

COZ responses have been corrected for Oxygen IR Broadening effect. O2 responses have been corrected for CO2 interference.

%

e

Analytical Data: (R=Reference Standard, Z=2erv Gas, C=Gas Candidate} 4
1. Component: CARBON DICUDE Referanco Stundard Type {BMIG e
Requested Concentration 21 % Ret. 8td. Cylinder #° SA10234
Certified Concentration: 21.04% Ref. Std Conc 20.02%
Instrument Used Horiba VIA-510 S/N 20C194WK Ref Std. Traceable to SRM # RGM#CC28
Analytical Method NDIR SRM Safmple # N/A
Last Multipaint Calibration 812212017 SRM Cylinder #+  RGM#CC28033
| First Analysis Data: Date:  7/7/12017 | Socond Analysis Data: Date:
A 0 R: 2003 C: 2105 Conc: 21039 Lz ¢} R: a 1; [o4] 0 Cone: o]
R: 2003 2 4] C: 2105 Conc: 21038 R: 4] 2 G o Conc: 0
R4 o] C: 2104 R: 2003 Cone: 21029 FAS 0 o G R: ¢ Cong: 0 :
UoM: % Nean Test Assay! 21.036% uom: % Menn Tast Assay: 0%
2. Component: OXYGEN Reference Standard Type GMIS
Raquested Concentration 21% Ref. 8id. Cylinder # . CCa8135
Centified Concentration 20.95 % Ref. Sid. Cone: N 19.89 %
Instrument Used PARA 1 OXYMAT SE Ref. Std. Traceable to SRM# . 2653a
Analytical Method PARAMAGNETIC SRM Sample #:  71-E-19
Last Mumpcmt Ca xbrauon 82612017 SRM CY inder # FF22331
First Analysis Data: Data:  7/7/2017 Second Analysus Data: Date:
Z: 0 R: 1984 C: 2088 Conc: 20832 Z: ¢} R: G ﬂ: C: [ Cone: 0
R: 1894 Z: 0 C: 209 Conc: 20852 R: a Z: a ey 0 Cone: 32
zZ: 0 C: 208 R: 1984 Conc: 20852 Ze 0 C: a R: 0 Cong: +]
UoM: % Mean Test Assay: 20.846% UOM: % _Mean Test Assay: 0%
Analyzed by: Certified by: '
4=
’ Pupo, prire Pete

Information contained herein has been prapared at your request by qualified experts within Prazair Distributon, Inc Whi'e we believe that the information is accurate within the limits of the analyticat
methods employed and is complete to the extent of the specific analyses pardormed, we make no warcanly or representation as o the suitability of the use of the information for any purpose  The
information is offered with the understanding that any use of the information is al the sole discretion and risk of the user. In no event shall the liability of Praxair Distribution, Inc., arising out of the
use of the information con tained herein exceed the fee established for providing such information.

»



§ Air Lfﬁéu de Americs g‘g{%” S*‘”Qﬁ“ RATA CLASS
-~ Spedisity Gases LLC st Guaranteed +/- 1% Accuracy

| 1280 Combermere Street, Troy, Mi 4B0B3 Bhone: 248-588-2550 Bl Fax 248-588-2134
y
é CERTIFICATE OF ACCURACY : EPA Protocol Gas

Customer: Assay Laboratory - PGVP Vendor 1D: AZ2015 Lot No: 45006

CLEAN AIR ENGINEERING Air Liquide America Specialty Gases LLC P.O No. 862287-70-65000
CLEAN AIR ENGINEERING 1280 Combermere Street ' Folio# 12% O2/CO2IN2
500 W Waood St Troy, Mi 48083 . Sales Order # © 20024
Palatine, 1. 80067-4828

us

ANALYTICAL INFORMATION Gas Type : CO2,02,BALN

This centification was periormed according to EPA Traceabllity Prolocal For Assay & Certification of Gasazus Calibration Standards; Procedure G+1.
EPA/GOO/R-12/531; May 2012 Do not use this standard if pressure is less than 100 psig

Cylinder Number; alm007968 Certification Date: 01Sep2015 - Expiration Date: 028ep2023
Cylinder Pressure: 2000 PSIG ’ Lot No: 45008
Concentration

Component Name {Mole) ) Accuracy {Absolute / Relative)
CARBON DIOXIOE 124 % 007 % ;06 %
OXYGEN 121 % 005 % ; 04 %
NITROGEN BALANCE ‘
TRACEABILITY ‘

Analytical Traceability
Refarence Standard

Component Concentration Uncertainty Cylinder Type Exp. Date
CARBON DIOXIDE 13.9400 % 008 % KOOGE9% . NTRM 1875 15Jan2018
OXYGEN 232000 % 0.09 & K024582 - NTRM 2350 04./an2018
ANALYTICAL METHOD
1st Analysis: 08/28/2015 4
COMPONENT INSTRUMENT ANALYTICAL PRINCIPLE CALIBRATED CONCENTRATION
CARBON DIOXIDE Vanan 3400 SN 10693 Thermat Conductivity 08/1412018 124 A
ist Analysts: 09/01/2015 -
COMPONENT INSTRUMENT ANALYTICAL PRINCIPLE CALIBRATED CONCENTRATION
OXYGEN CAJ 110-P SN V03018 Paramagnelic 08/03/2015 12.% %
&
i

APPROVED BY: DATE: 01Sep2015

TRy CACTEAY | )
Page 1 of1




g

. Praxair Distribution, Inc.
" 6055 Brent Drive
Toledo, OH 43611
, Tel: (419) 729-7732 Fax:(419) 729-2411
G00016674 . PGVPID: FlZplG

DocNumber:

Customer & Order Informuation:
PRAXAIR PKG HILLSIDE IL HS Praxair Order Number: 70088189 Pl Date: 71142016
12000 ROOSEVELT RD Customer P. O. Number: : Part Mumber: - NI COSOSE-AS

Lot Number:  0714GD16
Cylinder Seyle & Outlet: AS CGA 580
Cylinder Pressure & Uolume: 2000 psig  140cu ft

HILLSIDE IL 60162 Customer Reference Number:

Certified Concentralion:

Expiration Date: 712712024 NIST Traceable

Cylinder Number: cCs58687 Analytical Uncertainty:
4.99 % CARBON DIOXIDE * 0.7‘5{9 :
5.01 % OXYGEN +0.4%

Balance NITROGEN

Certifcation Information:  Certification Date: 7127/2016 Term: 96 Months Expiration Date: 7127/2024

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-GOOIR—1 2/531, using Procedure
G1. Do Not Use this Standard if Pressure is less than 100 PSIG.

Analytical Data: (R=Reference Standard, Z=Zero Gas, C=Gas Candidate}
1. Component: CARBOHN DIOXIDE Reference Standard Type: GMIS
Requested Concentration 500% Ref, Std. Cylinder # - €C240252
Certified Concentration: 459 % Ref. Std. Conex @ 701 %
Instrument Used: Horbia VA-3000 Ref, Std. Traceable to SRM#: §  1674b
Analytical Method: NDIR SRM Sample#: 7622
Last Multipoint Calibration: 712312018 SRM Cylinder #: CALO17007

irst Analysis Data: Date: 772712018 Second Analysis Data: ; Data:

Hr o] R: 7.08 C: 502 Coner 4,984 4 o] R: +] C: o Cone: 0
R 708 0z O C: 503 Cone: 4984 R0 zz 0 c: 0 Conc: a
{4 Q C: 503 R: 708 Conc: 4984 Z: a [#34 0 R 4 Cone: a
uom: % fean Test Assay: 4931 % uom: % flean Test Assay: 0%
2. Component:  OXYGEN Referance Standard Type: GMIS
Requested Concentration: 500% Ref. Std. Cylinder #: EB0023945
Certifisd Concentration 501% Ref. Std. Conc: v 503%
Instrumant Used: Servomax 575 Ref. Std. Tracaable to SRM#: § 26582
Analylical Method: Paramagnetic SRM Sample#:  72-0-38
Last Multipaint Calibration: 712320186 SRM Cylinder#:  CALO18952
First Analysis Data: Date: 772772018 | Second Analysis Data: , Date:
z: o R: 503 C: 502 Cono: 502 oz ] R: o] [+ 0 Cong: 0
R: 503 = ¢ C: 501 Cone: 5.01 ! RO AR ¢ 0 Cone 0 ;
s [ C: 501 R: 503 Cone 501 [ 0 C: 0 e ¢ Cone: ;
UomM: % Kean Test Assay: 5013 % yom: % Maan Test fw;sar\\ Q0%
Analyzed by : - ) Ceriified by: i /
G AYATEY A W ‘e TN st v
Mike Monnette % Rowonga Kakwood
\ —

.

Information contained herein has been preparad at your request by qualified expars within Praxair Distabution, Inc. While we balisve that the information is accurale within the limits of the analytical
mathods employed and is complets to the extent of the spscific analyses periermed, we make no warranty of represantation as to the suitability of ths uss of the inforration for any purpase. The
information is offered with the understanding that eny use of the information is at tha sole discretion and risk of the user. In no event shall the lisbility of Praxair Distribution, Inc., erising out of the
use of the informatian con tained hersin exceed the fes established for providing such information .

s



Air Liquide America Specialty Gases LLC Page 1 of 1

Download as...

1290 COMBERMERE STREET, TROY, MI 48083 Phone: 248-5839-2950 Fax: 248-589-2134

RATA CLASS %

Dual-Analyzed Calibration Standard

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A22009 : Customer

AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.O. No.: 57661-71-65000 CLEAN AIR ENGINEERING
1280 COMBERMERE STREET Project No.: 05-80162-016 DON ALLEN

TROY, MI 48083 500 W. WOOD STREET

PALATINE IL 60067

[ANALYTICAL INFORMATION Gas Type : NONE

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997.

Cylinder Number: AAL21204 Certification Date: 28Sep2009 Exp. Date: 29Sep2017
Cylinder Pressure**: 1925 PSIG .

COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY* TRACEABILITY
PROPANE 861 PPM +/- 1% ' Direct NIST and VSL
AIR BALANCE i

¥ Do not use when cylinder pressure is befow 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997,

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1669 020ct2012 K011507 4993 PPM - PROPANE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
VARIAN/3400/7506 235ep2009 TCDIFID

IANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

First Triad Analysis Second Triad Analysis Calibration Curve
PROPANE *

Date: 258ep2009 Response Unit: AREA Concentration=A+Bx+Cx2+Dx3+Ex4
Z1=0.00000 R1=128594.0 T1=223567.0 r=0.999999344

R2=129537.0 Z2=0.00000 T2=223409.0 Constants: A=0.00085062
Z3=0.00000 T3=223345.0 R3=128813.0 B=0.003909128 C=0

Avg. Concentration: 861.0 PPM D=0 E=0

@
Special Notes: 5
The expiration date has been extended without re-assay per EPA 600/R23-23/542.

[QUALITY ASSURANCE

APPROVED BY: SARAH HERBERT
(signature on file)

http://172.24.128.11/alasg/rxcarp177Doc=0580162&Cyl=AAL21204 &Usr=SHOP 12/7/2012
D-17 ’
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£ A Liguide America %ﬁi‘i} ggg-%ﬁ RATA CLASS
| Specialy Gases LLC  Thiddt - ‘
Guaranteed +/- 1% Accuracy
1280 COMBERMERE STREET, TROY, Ml 48083 Phone: 248-689-28950 F}ax: 248-588.2134
CERTIFICATE OF ACCURACY: EPA Protocol Gas
Assay Laboratoty - PGVP Vendor ID: 422014 Customasr E
AR LIQUIDE AMERICA SPECIALTY GASES LLC P.0. No.: 61057-70-65000 CLEAN AIR ENGINEERING
1280 COMBERMERE STREET Document # : 53722742-002 500 WEST WOOD STREET
TROY, Mi 48083 PALATINE [l 60067
us
ANALYTICAL INFORMATION Gas Type : PPN.BALA «
This certification was performed according to EPA Traceability Protocol For Assay & Certiication of Gaseous Calibration Standards;
Procedure G-1. EPA/BOOIR-12/631; May 2012. Do not use this standard If prassure is lass than 100 psig.
Cylinder Number: ALMO22481 Certification Date: 14Feb2014 - Exp. Date: 15Feb2022
Cylinder Pressure: 1850 PSIG Batch No: TRO0O1028%4
. COMPONENT CERTIFIED CONCENTRATION (Moles! ACCURACY (ABSOLUTE / RELATIVE]
PROPANE 456 PM 5. i T %
i AIR BALANCE
TRACEABILITY
REFERENCE STANDARD .
COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRM SAMPLE EXP. DATE
PROPANE 487.0000 PPM 4.0000 FPM ALMO14748 NTRM 1668 050c12017
ANALYTICAL METHOD
1st Analysis:  14Feb2014 3
COMPONENT INSTRUMENT ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION
- PROPANE VARIAN/I3400/7508 TCOFID 04Feb2014 456.0 PPM
i
4
12
APPROVED BY: ol
{:’/)OBERT LESNIAK
Page 1 of1




RATA CLASS

Guaranteed +/- 1% Accuracy

E | pir Liquide Amarica
o Specialty Gases LLC

1280 COMBERMERE STREET, TROY, M| 48083 Phone: 248-589-2950 Fax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVE Vendor I1D: 4220614 Customer
AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.C. No.: §1002-71-65000 CLEAN AIR ENGINEERING
1290 COMBERMERE STREET Document # : §3445512.015 500 WEST WOOD STREET
TROY, Ml 48083 PALATINE 1L 60067

us

ANALYTICAL INFORMATION Gas Type : PPN,BALA

This certification was periormed sccording to EPA Tracaability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1. EPA/GO0O/R-12/831; May 2012. Do not use this standard if pressure is less than 100 psig.

Cylinder Number: ALMOBO770 Certification Date: 21Jan2014 Exp. Date: 22Jan2022
Cvlinder Praessure: 1950 PSIG ‘ Batch No:  TRO0101381
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY (ABSOLUTE / RELATIVE)
PROPANE 150 PPM . pPM /0.
AlR BALANCE
TRACEABILITY
REFERENCE STANDARD
COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRM SAMPLE EXP. DATE
PROPANE 86.8000 PPM 0.6000  PPM  ALMO38653 NTRM 1668 12Jui2018

ANALYTICAL METHOD

1st Analysis:  21Jan2014

COMPONENT INSTRUMENT ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION
PROPANE VARIAN/3400/7506 TCOIFD 03Jan2014 150.0 PPM

&
we &

APPROVED BY:

Page 1of1
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RATA CLASS

Guaranteed +/- 1% Accuracy

OE . Ar Liguide America
. Spscialty Gases LLC

1290 COMBERMERE STREET, TROY, Mi 48083 Phone: 248-589-2950 v F;ax: 248-589-2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A22014 Customer
AR LIQUIDE AMERICA SPECIALTY GASES LLC P.O. No.: §1325-70-65000 CLEAN AIR ENGINEERING
1280 COMBERMERE STREET Documaent # : 55286443-015 500 WEST WOOD STREET
TROY, M 48083 PALATINE IL 60087

us

ANALYTICAL INFORMATION Gas Type : PPN,BALA

This certification was pariormed according 1o EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1. EPA/B00/R-12/531; May 2012, Do not use this standard if pressure is less than 100 psig.

Gylinder Number: ALMD2Z3830 Certification Date: 02Jun2014 ~ Exp. Date: 03Jun2022
Cylinder Prassure: 1950 PSIG @ Batch No: TRO0110780
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY {ABSOLUTE / RELATIVE]
PROPANE 85.0 PPM 0.5 PPM 7 0.8 %
AlR BALANCE
TRACEABILITY ’
REFERENCE STANDARD
COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRV SAMPLE EXP. DATE
PROPANE 98,8000 PPM 0.6000 PPM  ALMO38653 NTRM 1668 12Jui2018

&

ANALYTICAL METHOD

1st Ansalysis:  02Jun2014
ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION

COMPONENT INSTRUMENT
PROPANE VARIAN/3400/7506 TCHFID 19May2014 85.00 PPM

oo

A

) WESN&AK [
(. Page 1of1

APPROVED BY:




- Praxair Distribution, Ine,

6055 Brent Drive
- Toledo, OH 43611
o Tel:(419) 729-7732 Fax:(419) 729-2411

DocNumber: 000018380 $ .PGVPID: F12016

Customer & Order Information:

PRAXAIR PKG HILLSIDE H. HS Praxair Order Number: 70124128 » Fill Date: 1011112016
12000 ROOSEVELT RD Customer P. O. Number: N Part Number: ;\)/0:?;:;::45-1\8
. * Lot Number:
HILLSIDE iL 80162 Customer Reference Number: Clnder Syle & Ouet: A CGA 550

. . Cylinder Pressure & Volume: 2000 psig 140 cu. fi.
Certified Concentration:

Expiration Date: 10/20/2024 NIST Traceable
Cylinder Number: EB0064387 Analytical Uncertainty.
45.7 ppm PROPANE +05%

Balance AIR

@

&
Certifeation Information:  Certification Date:  10/20/2016 Term: 96 Months Expiration Date: 10/20/2024

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-B00/R-12/631, using Procedure G1.
Do Not Use this Standard if Pressure is less than 100 PSIG.

OXYGEN = 20.9%

Analytical Data: (R=Reference Standard, Z=Zero Gas, C=Gas Candidate}
1. Component: PROPANE Reference Standard Typs: GMIS
; Requested Concentration 450 ppm Ref. Std. Cylinder #: , CC195588
P Cartified Concentration 45.7 ppm Ref. Std. Conc A 50.41 PPM
nstrument Used MKS 2031 Ral. Std. Traceabls to SRM# ! 16678
Analytica: Mathod FOURIER-TRANSFORM INFRAR SRM Sampla #: 8332
Last Multipoint Caiibration 107102016 SRM Cylinder #:  XF0038598
| First Analysis Data: Data: 1072012018 . Sscond Analysis Data: g Date:
. Z: 016 R 483 C: 438 Conc: 45728 : Lz R0 ¢ 0  Cone: 0
¢ R: 483 Z: 015 C: 438 Conc: 45728 : R [ Z [ C: 0 Cone: ¢
Z: 014 C: 438 R: 483 Conc: 45728 Z: o C: 0 « R: 0 Conc:
uoM:  PPM Mean Tost Assay: 45728 PPM UoM:  PPM : Moan Tost Assay’
Analyzed by: i Certified by:
" ’ “
Mike Monrgette H Rolokd
B
H

%

Information contained herain has been prepared at your request by qualified exparts within Praxair Distribution, Inc. While we beliave that the information is accurate within the limits of the analytical
methods employed and is complets to the extent of the spacific analyses perormed, we make no warranty or representation as to the suitability of the use of the information for any purpose. The
information is offered with the undarstanding that any use of the information is at the scle discration and risk of the user. Inno event shall the liability of Praxair Distribution, Inc,, arising owt of the
use of the information con tained herain excead the fee established for providing such information. .

%



RATA CLASS

Guaranteed +/- 1% Aceuracy

| Air Liqude Amsrica
- Specialty Gases LLC

Phone: 248-589-2980 Fax: 248.588-2134

1290 COMBERMERE STREET, TROY, MI 48083

CERTIFICATE OF ACCURBACY: EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A22014

AIR LIQUIDE AMERICA SPECIALTY GASES LLC P.O. No.: 81748-70-65000
1290 COMBERMERE STREET Document # : 57703426-017
TROY, Ml 4B083

ANALYTICAL INFORMATION Gas Type : PPN, BALA

Customer

CLEAN AIR ENGINEERING
500 WEST WOQD STREET
PALATINE IL: 60067

us

This certilication was periormed according to EPA Traceability Protocol For Assay & Ce

rtification of Gaseous Calibration Standards;

Procedurs G-1. EPA/BO0O/R-12/531; May 2012. Do not use this standard if prassure is less than 100 .psig.

APPROVED BY:

Page 1 of1

~ Cylinder Number: CC75683 Certification Data: 05Dec2014 Exp. Date: 06Dec2022
Cylinder Prassure: 2000 PSIG Batch No: TR001222%4
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY |ABSOLUTE / RELATIVE)
PROPANE 25.1 PPM 02 PPM /7 0.7 %
AR BALANCE
4
TRACEABILITY
REFERENCE STANDARD
COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRM SAMPLE EXP. DATE
PROPANE 98.8000 PPM 0.6000 PPM  ALMD3BB53 NTAM 1668 12Juf2018
ANALYTICAL METHOD
ist Analysis:  08Dec2014
COMPONENT INSTRUMENT ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION
PROPANE VARIAN/3400/7506 TCOFID 05Dec2014 25.10 PPM
4




AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

CustomeriD:__007814 S/N:_M03750
Customer: CLEAN ATR INSTRUMENT RENTAL City._ PALATINE State;__IL

PO#

_ As-Received Model #;

ADM~860C

Converted to Model #:

Customer Eqpt ID#;

Order#,__R161365

Calibration Due Date:

This instrument has been calibrated using Calibration Standards which are traceable to NIST &rga%?al Institule of Standards and Technologyz_‘ Quality Assurance
, MiL- i

Program and calibration procedures meet the reg
accuracy is certified when meters are used with
uncertainty). This report shall not be reproduced, ¢ b
For limitations on use, see Shortnd%e Instruments, Inc. Instruction Manual for th

emperature Recalibration of AirData Mult

Pressure, Absolute Pressure and
O Lok |

Calibration Techni

ician{s):

uirements for ANSI/NCSL 2540-1, 1ISO 170 3 ' ]
properly functioning accessories only. All Uncertainties are expressed in expandad terms (twice the calculated
axcept in full, without the written approval of Shoririd

e use of AirData

Q. Qoosunged

%‘e Instruments
ultimeters. P

STD 45662A and manufacturer's speci

cations.” Calibration

Inc. Results relate only to the item calibrated.
| et rocedure used: Procedure for Differential
imeters SIP-CPC2 Revision: 30 Dated: 04/04/16

Calibration Date: 0510212018

i {
Calibration Approved by: Z Ailein Title__ Zl Zz Date: 038/ov fz.0/¢
As-Recaived Test performed after minor repain. Yes @
AS-Received By Q\C Test By___ Q& Test By
Dategdi2 114 Rh 27 % Date 0%\oati> Rh 35 % Date Rh %
Ambient Temperature M °F Ambient Temperature 19 °F

Barometric Press 28 .30 inHg Barometric Pressure A% in Hg
All within spec .QESS NO NA All within spec ES) NO
ABSOLUTE PRESSURE TEST (in Hg)

Ambient Temperature_/V/ °F

Baromaetric Pressure in Hg

All withinspee YES NO
TESTMETER TOLERANCE =22.0%zx .1inHg AS-RECEIVED TEST WITHIN SPEC

QYES} NO N/A See Notes
Pressure Standard: Heise #02-R S/N: 41741/42451 As-Rovd Test2 Test 3 Pressure Standard: Helse #12-K S/N: 43166/44731 As-Rcvd Test 2 Test 3

Pressure Standard: Heise #04-R S/N: 41743/42453 As-Revd Test 2 Test 3
Pressure Standard: Heise #06-R S/N: 41742/42452 As-Rovd Test 2 Test 3
Pressure Standard; Heise #08-R S/N: 42186/43328 As-Rovd Test2 Test 3
Pressure Standard; Heise #10-R S/N: 42203/43352 As-Revd Test2 Test 3

Pressure Standard: Heise #14-R S/N: 43412/45043 ASRcvd Test 2 Test 3
Pressure Standard: Heise #16-R S5/N: 43413/45044 As-Rovd Test2 Test 3
Pressure Standard: Heise #18-R S/N. 44581/46845 As-Revd Test 2 Test 3
Pressure Standard: Heise #20-R S/N: 44582/46847 As-Revd Test 3

Approx Set Pt Standard Test Meter % Diff Standard Test Meter % Diff Standard Test Meter % Diff
140 || 4.0 | 4.2 28 || 1420 . o |
28.4 | zg.40 | 28.3 -35 || 2g yg 26 5 o1 | Iy
00 || 4036 | 0.5 | .35 § yoso| Hyot | 2> |

TEST METER TOLERANCE =2 2.0% £ 0.001 inwec  AS-RECEIVED TEST WITHIN SPEC

““gssure Standard

"___essure Standard;

: Heise #01-. S/N: 41739/42449
Heise #01-R S/N: 41739/42446

DIFFERENTIAL PRESSURE TEST (in we)

As-Revd Test2 Test 3
As-Revd Test 2 Test 3

Pressure Standard: Heise #1
Pressure Standard: Heise #11-R

SIN

@ NO N/A  See Notes
1L S/N: 43165/44551 As-Revd Test 2 Test 3
1 43165/44730 As-Rcvd Test 2 Test 3

Pressure Standard: Heise #02-1. S/N: 41741/42454 As-Rovd Test 2 Test 3 Pressure Standard: Heise #12-L S/N; 43166/48328 As-Rcvd Test 2 Test 3
Pressure Standard: Heise #03-L. S/N; 41738/42448 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #13-L. SN

Pressure Standard: Heise #03-R S/N: 41738/42445 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #13-R 8S/IN

Pressure Standard: Heise #04-L S/N; 41743/42456 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #14-L.  S/N: 43412/45045 A

Pressure Standard:
Pressure Standard:
Pressure Standard:
Pressure Standard:

Heise #05-L S/N: 41740/42450
Heise #05-R S/N: 41740/42447
Heise #06-L S/N: 41742/42455
Haise #07-L. S/N: 42185/42186

As-Rovd Test 2 Test3
As-Revd Test 2 Test3
As-Revd Test 2 Test 3
As-Revd Test 2 Test 3

Pressure Standard:
Pressure Standard:
Pressure Standard:
Pressure Standard:

Heisa #15.L
Helse #15-R
Heise #16-L
Heise #17-L

8i

SN
SIN

. 43416/45042 As-Rcvd Test 2 Test 3
; 43416/45040 As-Reovd Test 2 Test 3

N: 43413/45046 As-Rcvd Test 2 Test 3

SIN: 44579/46842 As-Revd Test 2 Test 3

Pressure Standard; Heise #07-R S/N: 42185/433268 As-Revd Test 2 Test 3 Pressure Standard: Helse #17-R  S/N: 44579/46841 As-Rcvd Test 2 Test 3
Pressure Standard: Heise #08-L S/N: 42186/43328 As-Revd Test2 Test 3 Praessure Standard: Heise #18.L S/N: 44581/46846 As-Revd Test2 Test 3.
Pressure Standard: Heise #09-L S/N: 42202/43351 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #19-L  S/N: 44580/46844 As-Rovd(Test 2) Test 3
Pressure Standard: Heise #09-R S/N: 42202/43350 As-Rcvd Test 2 Test 3 Pressure Standard: Heise #19-R S/N' 44580/46843 As-Revc(Test & Test 3
Pressure Standard: Heise #10-L S/N: 42203/43353 As-Rcvd Test 2 Test3 Pressure Standard: Heise #20-L  S/N: 44582/46848 As-Rcv Test 3
Approx Set Pt Standard Test Meter % Diff Standard Test Mater % Diff Standard Test Meter Y% Diff
0500 || a5 05 E -, 39 0506 - 0506 O \
1250 | 1285 | .25 6 22 ] 1271 | - o8 N
2250 | 72N | . 72799 3 J2et | 29eq | - 3 N\
~
1000 | t.coM | 1.606Y a ol | 1015 | = 10 N
2000 | Z2.022]2.609 ~i%5 20| 2.010] - 20 g
3600 | 2\.571|3.655 | - o5 | 3015 | 3 co9ql- 30 ~N
4,400 B Y29 =03 YNOoO | 4.398 | — 05
27.00 23451 2.1k L O 2707 | 27101 0
50.00 49.95 | S50.01 % Sool | 48.85 | - .32
Overange NA ! NA NA " NA NA /]
Shortridge Instruments, Inc. ({E o
7855 East Redﬁek%Road Scotisdale, Arizona 85260 fiééﬁA ﬁi

(480) 991-6744 + Fax (480) 443-1267 « www.shortridge.com This certification conresponds

ADM Recalibration Rev41/04/04118 10f2 to CleanAir asset # 203234 04/04118

D-23



TEST METER TOLERANCE = & 3.0% £ 7 FPM

AIRDATA MULTIMETER CERTIFICATE OF RECALIBRATION

LOW VELQCITY CONFIRMATION (FPM)

SIN._Mo37150

Order# 716|363

AS-RECEIVED TEST WITHIN SPEC {ES) NO N/A See Notes

Vel Equ Trans Std: S/N; M02009 ~ As-Revd  Test2  Test3 Vel Equ Trans Std: S/N: M10840 BsRovd Test2 Test3
Vel Eqv Trans Std: S/N: M02803 As-Revd  Test2 Test3 Vel Eqv Trans Std: S/N: M10897 As-Revd Test 3
Vel Eqv Trans Std: S/N: M02903 As-Recvd  Test2 Tesi3 Vel Eqv Trans Std: S/N: M10901 As-Rovd  Test2 Test3
Vel Eqv Trans Std: S/N: M10839 As-Rcvd  Test2 Test3 Vel Eqv Trans Std: S/N: M13492 As-Revd  Test2 Testd
Approx Set Point Standard ‘Test Meter Diif Standard Test Meter Diff : Standard Test Meter Dhff
100 | /5 15 R 3 oL i ia
500 | =05 50 S T 506G o 1 P~

ADM-8B0C, ADM-870/870C and ADM-860/880C models are read in AirFoil Mode. ADM-850/850L models are read in Pifot Tube Mode.

TEST METER TOLERANCE =+ 0.2 F

TEMPERATURE TEST - AIRDATA MULTIMETER (* F}
AS-RECEIVED TEST WITHIN SPEC  {E9

NG N/A  See Notes

RTD Simulator: S/N 249 AsRovd  (Test2) Test 3 Set Point'35.6°F) 95'F 154.4°F
RTD Simulator: S/N 250 As-Revd Test 2 Test3 Set Point: 35.6°F 154.4°F
RYD Simulator: S/N 253 AsRovd  (Test2)  Test3 Set Point: 35.6°F 95°F(154.4°D)
RTD Simulator: S/N 254 As-Revd Test 2 Test3 Set Poinl: 35.6°F 585°F 154.4°F
RTD Simulator; S/N 256 As-Revd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator; S/N 257 As-Revd Test 2 Test 3 Set Point: 35.6°F 95°F 1544°F
RTD Simulator: S/N 292 As-Revd Test 2 Test 3 Set Point: 356°F 95°F 154.4°F
RTD Simulator: S/N 293 As-Revd Test 2 Test3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator: S/N 294 As-Revd Test 2 Test3 SetPoint; 35.6°F 95°F 154.4°F
RTD Simulator: S/N 313 ASRevd  Test2 Test 3 SetPoint 856°F 95°F 154.4°F
RTD Simulator: S/N 314 g@ Test2 Test 3 Set Point: 35.6°F G5°F 154.4°F
RTD Simulator: SN 315 Ag-Revd  Test2 Test3 Set Point: 35.6°F 95°F (B4.4°F
RTD Simulator: S/N 316 As-Revd Test 2 Test 3 Set Point: 35.6°F 95°F 154.4°F
RTD Simulator. S/N 317 As-Revd Test 2 Test 3 Set Point: 35.6°F 95°F 1544°F
RTD Simutator: S/N 318 As-Revd Test 2 Test 3 SetPoint: 35.6°F 95'F 154.4°F
RTD Simulator Temperature
__Egquivalent Set Point Test Metar Difference Test Meter Difference Test Meter Difference
35.60 | == £ 1 mE O
95.00 I q45.0 &) [ as.o O I LA
154 40 f (549 &) I 1s4.5 i I ~_
Minor Repair(s) performed prior to As-Received Test.
Pushed dislodged ribbon cable assy back into its socket Pushed dislodged IC back into its socket
Replaced internal battery clip or wire s Replaced a display that cannot be read .
Repaired broken wires that power the display Repaired broken wire that signals the flaps jack
Replaced keypad / On, Mode or Read key nonfunctional __, Pushed dislodged J4 connector back into its sockel -

NOTES:

Removed loose part from inside meter

The enclosed ADM Calibration Standards for Pressure and Temperature form(s) isfare an integral part of this calibration and must remain with this Cerlificate ¢

Calibration. Note: There may be more than one such form included that pertains to this calibration.

ADM Recalibration Rev41/04/04/18

7855 East Redfiel

rtru%gaa Instruments, Inc.
oad Scottsdale, ‘Arizona 85260

{480) 991-6744 « Fax (480) 443-1267 - www.shortridge.com this certification corresponds
to Cleanair asset # 203234
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Order Number:

ADM #02-R
ADM #04-R
ADM #06-R
ADM #08-R
ADM #10-R
ADM#12:R
ADM#14.R
ADM#16-R
ADM#18-R
ADM #20-R

Shortridge Instruments, Inc. AirData Multimeter Calibration Equipment

AN IR

SIN: 41741/42451
S/N- 41743/42453
SIN' 41742142452
SIN: 42186/43328
SIN: 42203/143352
SIN' 43166144731
SIN' 43412145043
SIN" 43413/45044
SiN 44581/46845
SiN 44582/46847

Heise Model: PPM-2
Heise Model: PPM.2
Haise Model: PPM-2
Helse Model: PPM-2
Heise Model: PPM-2
Helse Model: PPM-2
Helse Madel: PPM-2
Heise Model: PPM-2
Heise Model: PPM-2
Helse Model' PPM-2

Serial Number: /1 037180

ABSOLUTE PRESSURE STANDARDS

Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industrdes Caiibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mifgd by Dresser Industries Cakbrated by Ashcroft
Mfgd & Calibrated by Ashcroft, Inc.

Mfgd & Calibrated by Ashcroft, Inc.

#02-R, 04-R, 08-R, 08.R, 10:-R, 12-R, 14-R, 18-R Rated Acruracy: 005% fs (0.0305in Hg) Range: 0-30 psia

#18-R, 20-R

ADM #01-L.
ADM #01-R
ADM #o2-1.
ADM #03.,
ADM #03.R
ADM #04-1
ADM #05.L
ADM #05-R
ADM #06-L
. ADM#07-L

“ ADM #07-R
ADM #08-L
ADM #09-L
ADM #09-R
ADM #10-L
ADM #11-L
ADM #11-R
ADM 212-L
ADM 213.L
ADM#13.R
ADM #14.1,
ADM#15.L
ADM #15.R
ADM 218-L
ADM #17-L
ADM #17-R
ADM t18-L
ADM #10.L
ADM #18-R
ADM #20.L

SN 41738142448
SIN: 41739142448
S/N: 41741/42454
SIN: 41738142448
S/N: 41738142445
SIN: 41743/424586
SN 41740142450
SIN. 41740142447
SIN: 41742142455
SIN: 42185/42186
S/N: 42185143326
SIN: 42186/43329
SiN- 42202143351
SN 42202/433580
SIN. 42203/43353
SIN 43185/44551
SIN:43165/44730
SIN. 43166/48328
SIN: 4341545041
S/N: 43415/45038
§/N: 43412/45045
S/N: 43418/45042
SIN: 43416/45040
SIN: 43413/45046
SIN: 44579/46842
SIN: 44578/46841
SIN: 44581/468468
SiN: 44580/48844
S/N: 44580/46843
SIN: 44582/46848

Rated Accuracy: 0.05% fs (0 0305 In Hg)

Heise Model: PPM-1
Heise Model: PPi-1
Heise Model: PPM-1
Heise Model PPRM:1
Helse Model: PPM-1
Heise Model: PPM-1
Helse Model PPM-1
Heise Model: PPM-1
Helse Model: PPM-1
Heise Model: PPM-1
Heise Model: PPM-1
Heise Madel: PPM-1
Helse Model: PPM-1
Heise Model: PPM-1
Helse Model: PPM-1
Helse Model PPM-1
Heise iModel: PPM-1
Helse Model” PP-1
Heise Model: PPM-1
Helse Model: PPM-1
Heise Model: PPM-1
Haise Model: PPM-1
Heise Model; PPRM-1
Heise Madel: PPM-1
Heise Model: PPM-1
Heise Model: PPM-1
Heise Model: PPM-1
Heise Model: PPM-1
Helse Model: PPM.1
Heiss Model, PPM-1

#03-L, 03-L, 05-L, 07-L, 09-L, 11-L, 13-L, 15.1, 17-4, 18-L

#01-R, 03-R, 05-R, 07-R, 09-R, 11-R, 13-R, 16-R, 17-R, 18-R Rated Accuracy: > 0.08% fs { 0.003 in wc)
Rated Accuracy: » 0.08% fs {0.03 in wc)

#02-L, 04-1, 08.L, 08-L,10-L, 12-L, 14-1, 161, 18-L, 20-L

ADM Cal Stnds Rev 08/02/17/16

Range: 0-80in Hg

DIFFERENTIAL PRESSURE STANDARDS

Mfgd by Dresser Industries Calibrated by Asheroft
Migd by Dresser Industries Calibrated by Ashcroft
Migd by Dresser Induslries Calibrated by Asheroft
Migd by Dresser Industries Calibrated by Ashcroft
tifgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Asheroft
ifgd by Dresser Indusiries Ca'ibrated by Ashcroft
Wigd by Dresser Industries Calibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Migd by Dresser industries Calibrated by Ashcroft
Migd by Dresser industries Calibrated by Asheroft
Migd by Dresser Industries Calibrated by Asheroft
ifgd by Dresser Industries Calibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Asheroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Ashcroft
Migd by Dresser industries Calibrated by Ashcroft
Mfgd by Dresser Industries Calibrated by Asheroft
Migd by Dresser Industries Calibrated by Ashcroft
Migd by Dresser Industries Calibrated by Ashcroft
Mfgd & Calibrated by Asheroft, Inc.

Migd & Calibrated by Asheroft, Inc.

Mfgd & Calibrated by Ashcroft, Inc.

igd & Calibrated by Asheroft, Inc.

Mfgd & Calibrated by Asheroft, inc.

fgd & Calibrated by Ashcrofi, Inc.

Shortridge Instruments, Inc.

Test Type:

Calibration Date: 04/11/15
Calibratlon Dale: 11/30/15
Calibration Date: 11/09/15
Calibration Date: 03/18/16
Calibration Date: 01/19/16
Calibration Date: 11/08/15
Calibration Date: 11/03/15
Calibration Date: 02/22/16
Calibration Date: 05/12/15
Calibration Date: 08/08/15
Resolution: 0.01
Resolution; 0,001

Calibration Date' 04/16/15
Calibration Date: 0411715
Calibration Date: 04/17/15
Calibration Date: 11/24/15
Catibration Date: 11/2315
Calibration Date: 1113015
Calibration Date: 08/21/15
Calibration Date: 08/21/15
Calibration Date: 11/09/15
Calibration Date: 03/24/16
Calibration Date: 03/2316
Calibration Date: 03/23/18
Calibration Date; 02/02/16
Calibration Date: 02/02116
Calibration Date: 01/18/16
Callbration Date: 07117115
Calibration Date 07/17A15
Calibration Date: 02/10/16
Calibration Date, 09/16/15
Calibration Date: 09/16/15
Calibration Date: 11/08/15
Calibration Date: 02/26/16
Calibration Date: 02/28/18
Calibrafion Date: 02/25/18
Calibration Date: 05/15/15
Calibration Dale; 0811815
Calibration Date: 05/15/15
Calibration Date: 08/10/15
Calibration Date: 08/10/15
Calibratlon Date: 06/08/15

Rated Accuracy: » 0.07% fs (D.000175 inwe) Range: 0.0-0.25Inwc  Res.: 0.00001
Range: 0.0-5.0 inwe
Range: 0.0-50 0 Inwe

Res.. 0.0001
Res.: 0.001

Clean/

Initial 8@

Due Date. 04/20186
Due Date: 11/2018
Due Date: 08/2016
Due Date: 03712017
Due Date: 81/2017
Due Date: 07/2018
Due Date: 09/2018
Due Date: 02/2017
Due Date: 05/2016
Due Date: 08/2018
Uncerlainty: < 0.0358
Uncertalnty: < 0.0358

Due Date. 04/2016
Due Date' 04/2018
Due Date’ 04/2018
Due Date: 11/2018
Due Date: 11/2018
Due Date: 11/2016
Dus Date: 08/2018
Oue Date: 08/2016
Due Date: 08/2016
Due Date: 03/2017
Due Date: 03/2017
Due Date: 03/2017
Dus Date: 0172017
Due Date 01/2017
Due Date: 01/2017
Due Date: 07/2016
Due Date: 07/2018
Due Date: 07/2018
Due Date: 08/2018
Due Date: 08/2018
Dus Date: 0972018
Due Date: 02/2017
Due Date: 02/2017
Due Date: 02/2017
Due Date: 05/2018
Due Date: 05/2016
Due Date: 05/2018
Due Date: 08/2016
Due Date; 08/2018
Due Date: 06/2018
Uncertainty: < 0.00035
Uncertainty: < 0.00348
Uncertainty: < 0.0346

&

/4

This cartification corresponds
to CleanAirasiat ¥ 203234

7855 East Redfield Road Scofisdale, Arizona 85260
(480) 991-6744 - Fax (480) 443-1267 « www.shortridge.com
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Shortridge Instruments, Inc. AirData Muitimeter Calibration Equipment

The Order Number, Serial Number, and Test Type are referenced on page 1

Vel Eqv Transfer Standard S/N M02008
Vel Eqv Transfer Standard S/N° M0O2803
Vel Eqv Transfer Standard S/N° M02803
Vel Eqv Transfer Standard S/N- M10839
Vel Egv Transfer Standard S/IN M10840
Vel Eqv Transfer Standard S/N° M10887
Vel Eqv Transfer Standard S/IN 10901
Vel Eqv Transfer Standard S/N. M13482

LOW VELOCITY EQUIVALENT CONFIRMATION STANDARDS

Model ADM-870C
Model ADM-B70C
Model ADM-870C
Model ADM-870C
tModel ADM-870C
Model ADM-870C
Mode! ADM-B70C
Model ADM-B70C

WMfgd & Calibrated by Shortridge Instruments, Inc.
Migd & Calibrated by Shortridge instruments, Inc,
Migd & Calibrated by Shortridge Instruments, Inc.
Migd & Calibrated by Shortridge Instruments, Inc.
Migd & Calibrated by Shortridge Instruments, Inc.
Mfg'd & Calibrated by Shoriridge Instruments, Inc

Mig'd & Calibrated by Shoriridge Instruments, inc.
Mig'd & Calibrated by Shortridge Instruments, inc.

Rated Accuracy: Velocity £ 1.5% £3 5 fpm

RTD Simu'ator S/N: 248
RTD Simulator S/N: 250
RTD Simulator SIN: 253
RTD Simulator SIN° 2584
RTD Simulator S/N. 256
RTD Simulator S/N; 257
RTD Simulator S/N: 202
RTD Simulator S/N: 283
RTD Simulator S/N: 284
RTD S'mulator S/N: 313
RTD Smulator S/N: 314
RTD Simutator S/N: 315
RTD S:mutator SIN: 318
RTD Simulator SIN: 317
RTD Simulator SIN 318

Mode! RTD-1000/500
WMode! RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500
Mode! RTD-1000/500
Maodel RTD-1000/500
WMaodel RTD-1000/500
Mode! RTD-1000/500
Model RTD-1000/500
Model RTD-1000/500

Rated Accuracy: 0.025%; of setting

Thermometer #1 S/N 8ADBB/Thermistor S/N A410660
Thermometer #2 S/N 8B104/Thermistar S/N 871507

Thermometer #5 SIN 811780/ Thermistor S/N B10505
Thermometer #8 SIN 811782/Thermistor S/N B10509
Thermometer #7 S/N B40938/Thermistor /N B482202 Model 1504/5610

Rated Accuracy(combined). 0.0324° F

Temp Transfer Standard /N M00136  Model ADM-870
Temp Transfer Standard S/N MS6100  Model ADM-870
Rated Accuracy: 6.03" F

This form must remain with the Cerlificate of Calibration comresponding to the Order Number listed above.

Range: 100-5000 fpm

Resolution 0.1

TEMPERATURE STANDARDS

Mfgd by General Resistance
Migd by General Resistance
Migd by General Resistance
Migd by General Resistance
Migd by General Resistance
Mfod by General Resistance
Mfod by General Resistance
Mfgd by General Resistance
Migd by General Resistance
Migd by General Resistance
Migd by General Resistance
Mfgd by General Resistance
Migd by General Resistance
Mfgd by General Resistance
Migd by General Resistance

Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by 1ET Labs
Calibrated by IET Labs
Calbrated by IET Labs
Calibrated by |[ET Labs
Calbrated by I[ET Labs
Calibrated by IET Labs
Catibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Calibrated by IET Labs
Catibrated by IET Labs

Range; 100,00 110 11111.10 0

Model 1504/5510
Model 1504/5810
Model 1504/5610
Model 1604/5610

Range: 32° Flo 176" F

Range 33" Fto 158" F
Total combined Uncertainty for MultiTemp and TemProbe festing : < 0.046° F

Mfgd by Hart Scientific Calibrated by Fluke
Mfgd by Hart Scientific Calibrated by Fluke
Migd by Hart Scientific Caibrated by Fluke
Mfgd by Hart Scientific Calibrated by Fluke
Migd and Calibrated by Fluke
Resolution; 0.001" F

Migd & Calitwrated by Shortridge Instruments, Inc
Mfgd & Calibrated by Shortridge Instruments, Inc
Resolution: 001" F

Calibration Date: 12/09/15
Calibration Date: 01/20/16
Calibration Date: 12/08/15
Calibration Date: 12/08/15
Calibration Date: 12/0815
Calibration Date: 01/20/16
Calibration Date: 12/09/15
Calibration Date: 0B/18/15

Calibration Date. 03/16/18
Calibration Date 03/16/18
Calbration Date 03/16/16
Calibration Date 04/18/12
Calbration Date 04/18/12
Cal bration Date 04/18/12
Calibration Date 12/21/15
Cal bration Date 12/21/16
Calibration Date 12/2115
Calbration Date 03/13/14
Calbration Date 03/13/14
Caibration Date 03/13/14
Ca'ibration Date 04/21/14
Caibration Date 04/21/14
Ca'ibration Date 04:21/14
Resolution: 0.0 {1

Calibration Dale; 09/22/14
Calibration Date. 10/30/14
Calibration Dale. 11/18/15
Calibration Date: 05/27/15
Calibration Date: 09/24/14

Due Date: 12/2016
Due Date 0172017
Due Date: 12/2016
Due Date; 1212016
Due Date’ 12/2016
Due Date: 01/2017
Due Date: 12/2016
Due Date: 08/2016

Uncertainty: <5.00 fpm at 100 fpm; <7.50 fpm at 500 tprn

Due [ate: 03/2020
Due Date: 03/2020
Due Date 03/2020
Due Date 04/2016
Due Date 04/2018
Due Date 04/2018
Due Date 12/2019
Due Date 12/2018
Due Date 12/2018
Due Date 03/2018
Due Date 0372018
Due Date 03/2018
Due Date 04/2018
Due Date 0472018
Due Date 04/2018

Uncertainty: « 32 ppm

Due Date: 09/2018
Due Date’ 10/2018
Due Date: 11/2017
Due Date: 05/2017
Due Date: 08/2018

Combined Unceriainty with Baths: s 0 040°F

Calibration Date. 10/13/115
Calibration Date 03/01/16

Uncedainty, < 0.023" F

Due Date. 10/2016
Due Date: 0372017

&

CleanAir.

This certification corresponds
to CleanAirasser # 203234

ADM Cal Stnds Rev 08/02/17/16

Shortridge Instruments, Inc.

7855 East Redfield Road Scotisdale, Arizona 85260
(480) 991-6744 « Fax {480) 443-1267 - www.shortridge.com
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